Regulation of the Max gene expression by different mitogenic pathways in dog primary thyrocytes.
The family of Myc proteins appears to function through heterodimerization with the bHLH-Zip protein Max. We have investigated the regulation of Max mRNA in primary cultured dog thyrocytes whose proliferation is stimulated by three distinct mitogenic pathways: (1) the thyrotropin (TSH) cascade mediated by cyclic AMP, (2) the protein kinase C pathway activated by diacylglycerol and phorbol esters such as 12-O-tetradecanoylphorbol 13-acetate (TPA), (3) a protein tyrosine kinase system activated by epidermal growth factor (EGF). Among these cascades only the first is compatible with differentiation. We have observed that the mRNA of Max is stable and regulated differentially by the three pathways in our system. TSH decreases the level of the messenger while EGF or TPA increases it with early delayed kinetics. The effect of cyclic AMP on the accumulation of Max is observed even in the presence of cycloheximide, while the EGF- or TPA-induced increase is cycloheximide sensitive, suggesting differences in regulation pathways. Max mRNA is regulated with the same intensity, but in a more delayed fashion than the messenger of c-myc. As Max protein mediates the transcriptional effects of c-Myc our results are compatible with a mediator role of Max in modulating the cell sensitivity to the proliferative signal c-Myc.